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Goals

Provide a status update on the project (5 min)

Provide an overview of some results and
conclusions (15 mins)

Place into context of adaptation and risk
reduction (10 min)

Outline some continuing steps (5 min)
Questions (20 min)



Motivation and Background

+ Atthe request of the Office of National Marine Sanctuaries (ONMS),
develop Climate Change Site Scenario that describes what the site
and its environs may look like in 50 to 100 years

«  Guidance from the ONMS Climate-Smart Sanctuaries program states
that the draft Climate Change Site Scenario should:

— Be based on best available information, including historic
baseline information, recent resources assessment(s), and any
climatologies, models, or forecasts available for the site and its
surrounding region;

— Use the best local expertise;

— Provide for the involvement of stakeholders, including an
advisory group if present;

— Provide for other public review; and

— Undergo a rigorous peer review process.

« The Site Scenario is followed by the development of a Climate Action
Plan
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“Additional Edits Expected”

* Current version has passed through internal
and external (anonymous) review

 Current version IS available on-line, and
content and conclusions will not change.

* However, a “final” version will incorporate
minor word-smithing, addition of some
references, perhaps the addition of very
selected clarifying information (ppm
conversion example)



Results and Conclusions:
The two drivers of change
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Projected Increases in 20205 | +2.0°F (1.1-3.4°F)
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Physical Drivers

1979-2010 from NARR data
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General Ecological Response

. .Shifts in Community * Altered Phenology
Composition, — ——

Competition, Survival
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General Ecological Response

*..Non-Native Species * Range Shifts
Interactions

Northward range expansion of Humboldt Squid
attributed in part to declining oxygen in NE

niches in Willapa Bay (Reusink, et al. Pacific Ocean (Bograd et al 2008)
2006)

Non-native bivalves colonize empty



“Cumulative” Implications...unclear?

5-10% of initial species lost by 2050

N

30% reduction
in biomass of
current species
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importance (NE
Pacific)(Ainswor
th et al 2011)
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Habitat Implications
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Species or Species Groups

Phytoplankton: Likely changes to bloom
timing, duration and magnitude, increase in
duration of “HAB” season (more in Puget Sound)

~____ Zooplankton: Based on changes observed
% during El Nino years, possible shift to less
nutritious community composition

Marine Algae: No clear direction in
regards to populations. Both positive and
negative consequences likely




Species or Species Groups

Deepsea corals: Possible stress due to OA, but
there is some evidence that deepsea corals have
adaptive capacity

Mussels: Both positive and negative
consequences likely. Overall stress
may increase mortality

Urchins: Both hypoxia and OA have been
shown to stress urchin species. Magnitude
of potential affect on population not clear




Species or Species Groups

& Dungeness Crab: Various physical impacts of
S <4 CC likely to impact all life stages, but overall
' & impact to population not clear

Fish: Greatest stress expected on pelagic
fish, less so for benthic fish.

2 Seabirds/Pinnipeds/Cetaceans: Overall
impact to population likely very dependent
upon response of prey species (small
pelagic fish primarily) and their ability to
shift predation to “new” species



NOTE: In No Way Have We Reduced
Uncertainty

* Challenges

— Inherent uncertainty in deriving climate projections, which is
compounded in the marine environment

— On top of that, variability in almost all parameters is HUGE and can
swamp projected trends

— The role played by climate cycles versus climate trends in the
OCNMS is still not entirely clear.

— Pushing projections up the trophic chain compounds the uncertainty
even further

— The OCNMS is a tiny slice of ocean, so inferences need to be made
from research conducted at larger scales or in “similar” systems

— Regionally down-scaled climate models are still in their infancy

— Relative to some parts of the world research attention paid to this
small slice of ocean is inadequate to provide insight into some of
these big questions



Where are things at?

The goal of the climate smart sanctuary program is to
“help a national marine sanctuary adapt to and mitigate
for climate change impacts on its site resources and
infrastructure”

OR, TO RESTATE
The goal is to reduce risk (the probability that harm

will be experienced due to a perturbation or
disturbance)

Vulnerability
ptation Measures

Risk= Sensitivity * Ada * Impact




What Is Risk?

Sensitivity captures

how susceptible the Vulnerability is the ability of a
resource is to damage resource to cope with climate
due to climate change change
Vulnerability
Risk= Sensitivity * : * Impact

y Adaptation Measures P
Adaptation Measures Impact-attempts to
are actions-designed-to measure the “value” of

decrease vulnerability the resource




What Have We Done?

Sensitivity captures

how, susceptible the Vulnerability is the ability of a
resource.is to damage resource to cope with climate
due to climate change change

Vulnerability
ptation sures

Risk= Sensitivity * Ada * Impact

4

A Good Start A I.ittle bit Qf
: this, but with
on This

uncertainty




Where Do You Need To Go?

dentifying This is the
these...we provide a tough bit

kickstart

Vulnerability

Risk= Sensitivity * : * Impact
y Adaptation Measures P
Adaptation Measures Impact-attempts to
are actions-designed-to measure the “value” of

decrease vulnerability the resource




Continuing Steps

Draft Final Available At:

http://sanctuaries.noaa.gov/science/conservation/cc_ocnms.html

Final Expected in two weeks

Lara Whitely Binder from the Climate Impacts Groups
will discuss some of the adaptation approaches and
strategies in May....will that kickstart the climate action

planning process?



Thanks!

lan Miller
360417 6460
immiller@u.washington.edu

Image: Marine Stewardship Council






Wave Climate

“uncertainty remains as to whether [these
increases] are the product of human-induced
greenhouse warming or represent variations
related to natural multi-decadal climate cycles.
\ Whatever the cause, the increases are

o important in their impacts ranging from ship
'y safety to enhanced coastal hazards”
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Biological Communities

Gulf of Alaska Juvenile Pink
Salmon Prey Distribution
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